Introduction
Hospital services are the most expensive component of Western health systems. Therefore, actions in the direction of economic rationalization have put pressure on acute hospital facilities to decrease length of stay and to reduce the number of acute beds (Reinhardt, 1996; Department of Health, 2002) . While inpatient beds have been reduced in almost every country, several strategies to shift care out of hospital into the community sectors have been developed (Shepperd et al., 2009 ). Alternatives to inpatient care have become a focus of interest among health service providers, as they seem to offer potential for reducing both hospital admissions and stay (Coast et al., 1996) .
Also the Italian Health System is trying to improve the efficiency of health services by reducing the number of available beds in hospitals and by trying to use the remaining beds as efficiently as possible, avoiding inappropriate hospital stay (Istituto Nazionale di Statistica, 2003) . The introduction, in 1996, of Diagnosis-Related Groups (DRGs) provided in Italy an incentive for rapid discharge (Jommi et al., 2001) , calling for the need to develop a continuity of care between health-care settings.
In Italy, this should be coordinated by the Local Health Units, public schemes that depend upon the Italian regions and have administrative independence (France et al., 2005) . In fact, the Italian Ministry of Health approved, already in 1992, the ''Obiettivo Anziani'' (''Focus on Elderly'') Document, which foresaw the implementation of the continuity of care (France et al., 2005) .
Reductions in hospital stay have occurred during the past 20 years in the majority of Western countries (Merriman, 2008) . However, such focus on cost containment by reducing acute bed availability is taking place in the wider context of aging populations. The characteristics of the conditions linked to aging are such that they often increase demand for acute beds and for prolonged hospital stay (Audit Commission, 1997) . In fact, elderly patients represent a large number of hospital admissions (Dainty and Elizabeth, 2009) , consuming a substantial share of hospital resources (Preyde et al., 2009) . This is one of the reasons why an aging population, together with the increasing cost of medical technologies, has been indicated as a major cause of the increase in expenditures (Seshamani and Gray, 2002; Liotta and Brenna, 2007) .
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services. One consequence has been, in some Western countries, a remarkable growth in home care services (Stuart and Weinrich, 2001; Preyde et al., 2009) , the development of hospital discharge programs (Jack et al., 2009a) , and experimentations of ''hospital at home'' services (Coast et al., 1998) . At present, in Italy no data are available about trends of hospitalization rates among the elderly in relation to nursing homes and community care places. This paper thus aims at identifying if such a relation exists, by pooling data from different sources. For this reason we examined the hospitalization trends of the elderly population in Italy during a ten-year long period and compared data of the years 1996, 2001 and 2006, retrieved from the HDRs, in order to analyze the qualitative and quantitative variations among the elderly in terms of hospitalization rates, length of hospital stay, hospital bed rates, as well as possible determinants of these variations.
Methods

Study design and data sources
In this population-based ecological study, we analyzed the aggregated data of the Italian HDRs of the years 1996, 2001, and 2006, focusing on persons older than 65 years. We excluded hospitalizations that lasted 1 day, as such cases are mainly emergency-ward accesses, which did not imply a hospitalization and whose admission reasons cannot be clearly delineated.
The 21 existing HDRs cover all hospitalizations in acute hospitals funded by the Public National Health System (NHS). The Ministry of Health combines the 21 HDRs in one single database, which, therefore, covers the whole Italian territory. This means that discharge-data of all public hospitals and private hospitals funded by the NHS can be retrieved from this database. The HDRs, established for the first time in 1995, use a standard discharge form (SDO) to document patients' demographic and health data. The SDO registers all hospital discharges, since SDO data, from 1996 on, contribute to the determination of the appropriate DRG. The SDO data are recorded with the consent of the patient, and can be used as aggregated data for scientific studies without further authorizations.
Number of nursing homes and number of subjects receiving home-care services were retrieved from registries available in the different Italian regions. As no single national registry exists in Italy, we had to take into account the different definitions of nursing homes or home-care services used by the various regions.
Population sizes were obtained from the Italian National Institute of Statistics (ISTAT) website (Istituto Nazionale di Statistica, 2010). Hospitalization rates, beds per 1000 inhabitants, number of nursing home beds, and number of home care patients per 1000 inhabitants were calculated in relation to the resident population in each Italian region, with figures obtained for the years 1996, 2001 and 2006 from the ISTAT website.
Statistical analysis
Variables were compared in bivariate analyses using the t-test, the Fisher exact test, or the Pearson correlation, as appropriate. To explore the question of what factors were associated with hospitalization rates and length-of-stay variations, univariate and multivariate linear regressions were used to determine whether there were independent relationships among the variables. We used 2-sided significance tests, considering P values less than 0.05 to be statistically significant. All data were analyzed with SPSS, version 16.0. In the same period, a similar drop in hospitalization rates (À16.1%) could be observed also among the adults (15-64 years).
Results
Hospital admissions of the elderly
Hospitalization rates in 2006 varied remarkably among the different Italian regions, ranging from 193.1/1000 !65 inhabitants in Piemonte to 359.5/1000 in Molise. The overall rate for Italy was 258.7/1000 (Table 2) . Between 2001 and 2006, hospitalization rates decreased in all regions, varying from a 3.96% (Molise) to a 22.96% (Marche) decrease.
Hospital bed rates and length of stay
The overall bed rate in 2006 in Italy was 4.7/1000 inhabitants, ranging from 3.6/1000 in Campania to 5.8/1000 in Lazio (Table 2) . Between 2001 and 2006 the bed rates decreased in all but one (Molise; 0.60% increase) Italian regions, ranging from a 0.10% (Sicilia) to a 1.70% (Puglia) decrease. On the whole, 26% of acute hospital beds were in private hospitals funded by the NHS. The remaining 74% were in public hospitals. In some regions there were no private hospitals, which were funded by the NHS (Val d'Aosta), while in other regions the percentage was as high as 53% (Campania) ( Table 2) .
In 2006, in Italy, the mean length of stay in hospital of elderly patients was 9.4 days. It had been of 9.5 days in 2001 and 10.1 days in 1996. The average stay stretched from 7.7 days in Sicilia to 12.5 in Val d'Aosta (Table 2 ).
Home care and nursing homes
In Italy, the elderly receiving any kind of home care services (from daily home care to occasional home services) were 165,604 in 1996, 214,515 in 2001, and 351,398 
Univariate and multivariate analyses
The Pearson's correlation coefficients between hospitalization rate in the different regions, and bed rates, percentage of private vs. public beds, proportion of day care beds, nursing home bed rates, rate of elderly on home care, length of stay, or the percentage of elderly out of the total population. The main significant correlation was with the bed rates (r = 0.486; p = 0.022) ( Table 3 ).
The applied linear regression models incorporated one dependent variable, hospitalization rates in 2006 in the different regions, and several possible independent variables: bed rates, percentage of private vs. public beds, proportion of day-care beds, nursing home bed rates, rate of elderly on home care, and length of stay (Table 3) . Hypothesis testing with this general linear model was performed in two ways with the same design matrix: as several independent univariate tests and as multivariate analysis.
At univariate testing, the matrices that related in a statistically significant way with the different hospitalization rates were length of stay (b = À0.47; p = 0.027) and bed rate (b = 0.54; p = 0.009). No other variable was statistically significant (Table 3 ).
The multivariate model was statistically significant in explaining the variations in hospitalization rates among the different regions (F: 5.68; p = 0.004; R 2 = 0.77). The variables, which were more strongly linked to such variations, were the bed rate (b = 0.67; p = 0.004), the percentage of elderly in the population (b = À0.61; p = 0.01), the average length of stay of !65 patients (b = À0.77; p = 0.03), and the proportion of private beds out of the total number of acute beds (b = À0.57; p = 0.02). The scatter plot of the multivariate linear regression is shown in Fig. 1 , with the different Italian regions as plotted points.
Discussion
Hospital discharge data can be valuable sources for epidemiological information. We used here the Health Search Databases (HSDs) of all Italian regions to evaluate the variations of hospitalization rates in the elderly population during a ten-yearlong period (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) .
In today's Western healthcare systems, budget cuts, staff shortages, and resource limitations are serious concerns. Therefore, pressure has been put especially on acute hospitals to reduce the number of beds and to decrease the length of stay of the patients. Also Italy has moved in this direction: Our data show that the bed rate from 2001 to 2006 decreased significantly all over Italy. In fact, the overall bed rate of Italy both in 2001 and 2006 is lower than the OECD average (OECD Health Data, 2009). We could also observe that bed rates in Italy differ significantly from region to region, ranging from 3.6/1000 in Campania to 5.8/1000 in Lazio.
At the same time, in the period 1996-2006, we observed also a 20% decrease in hospitalization rates among the elderly (from 324.2/1000 to 258.7/1000). The reduction in the period 2001-2006 was twice as strong as the reduction in the period 1996-2001 (14.3% vs. 6.8%), indicating an acceleration in the decline of hospitalization rates. The reduction concerned both the ''youngold'' (65-74 y) and the ''old-old'' (older than 75 y) in the same proportion (À15.7% vs. À14.9%). Interestingly, a similar decrease in hospitalizations (À16.1%) was observed also among the adults (15-64 y). However, the decline in hospitalization rates was not homogeneous among the Italian regions, ranging from 4 to 23%. In Italy, health care is carried out at regional level, and such huge differences in hospitalization reductions indicate a non uniformity in health planning among the regions, as well as different approaches in budget cuts. Discrepancies throughout the Italian territory are highlighted also by the different proportions of private acute hospitals funded by the NHS. In Italy the public system makes use of both public and private hospitals, whose expenses are nevertheless covered by public money. Overall, about 25% of public funds allocated for acute care go to private hospitals, albeit with huge differences between areas. We could observe that there are regions, which do not use private hospitals at all (Val D'Aosta) or in a limited way (e.g. Veneto, Liguria, Umbria, Basilicata), and regions that use private structures extensively (e.g. Campania, Calabria, Lazio).
The average hospital of stay of the elderly patients was almost unchanged in the examined period (10.1 days vs. 9.4 days); this is probably due to the fact that a strong reduction in length of stay had already taken place during the nineties (SDO, 2011) , in relation to the introduction of the DRG system in Italy. The reduction in length of stay of elderly patients, at least in the present situation, has apparently reached a plateau. Further reductions can be probably envisaged only in connection with specific outpatient interventions, which have not yet been extensively developed in the country. Furthermore, our data indicate that regions with the shortest hospital stay, like Campania, Calabria or Sicilia, are also the regions with the lowest percentage of elderly receiving home care services and with the lowest nursing home bed rates. This is at odds with the experiences of other countries, where it has been shown that home care has an effect on reducing hospital stay (Hughes et al., 1997) .
Our data, while indicating a clear reduction of hospital admission rates of older persons, do not show a relation with an increased offer of home care or of nursing home services. Actually, the percentage of elderly people receiving some kind of home care, which was 1.7% in 1996, became 3% in 2006. Notwithstanding this increase, the percentage of aged people receiving home care services is still very low, if compared with other European countries (Stuart and Weinrich, 2001) . Moreover, the univariate and multivariate linear regression models do not show a correlation between reductions in admission rates and rates of elderly on home care or in institutions. Our data seem to point essentially to a stronger correlation between lower admission rates and lower bed rates, longer length of stay, higher proportion of private acute beds, and higher number of elderly. In other words, it seems that the main determinant of lower elderly hospitalization is not the provision of alternative services, but acute bed availability. Nevertheless, a coefficient of determination of about 0.8 at the multivariate analysis indicates that a few other factors not included in this model might play a role as well.
To manage the demand of care by using the tool of changing the provision of services is quite frequent in health policies. For example, in Australia in the nineties, the increased supply of ''same day Beds'' led to a decrease of inpatients care among the 65-74 old patients (but not among the older ones) (Gray et al., 2004; Mackay [ ( F i g . _ 1 ) T D $ F I G ] Fig. 1 . Scatterplot of the multivariate linear regression, with the different Italian regions as plotted points. The central line is the linear regression model fit to the data. Lateral lines represent the 95% confidence intervals. Dependent and independent variables of the model are described in Table 3 . and Millard, 2005) . In this case the final outcome was, therefore, not a generalized reduction of hospitalizations, as we have observed in Italy. It is likely that in Australia the offer of old and new services has been better distributed than in Italy.
To reduce the number of hospital beds is a common policy in several Western countries, but, usually, it is accompanied by the offer of alternative services (Victor, 2001; Okamoto, 2011) ; in Japan, the forecast massive reduction of inpatient beds dedicated to ''long term patients'', came with a massive increase of nursing homes, so to offer alternative services to the people with chronic diseases. But, again, according to our results, this does not seems to be the case in Italy.
Also in Europe, the reduction of hospital admissions is an ongoing process happening in the framework of already existing out-patients and non-hospital care services. Even comparing with countries of Southern Europe, where out-of-hospital care is less developed, like Spain, Greece, or Portugal, we observe that Italy has the largest reduction of inpatient beds rate (OECD, 2011) And this, notwithstanding that the offer of out-of-hospital care services in Italy is among the lowest in Europe (Huber, 2011) .
On the contrary, in several countries (Experton et al., 1997; Stuart and Weinrich, 2001 ) a decreased access to acute hospitals and shorter length of stay has kept up with a dramatic growth of home care. In such a transition of health care systems, the posthospitalization period is seen as a high-risk time, since some studies have found that the elderly who are discharged home earlier are often discharged sicker and more dependent (Mahoney et al., 2000; Grimmer et al., 2004; Shepperd et al., 2004) . Some studies indicate that about 20% of the hospitalizations of elderly are complicated by postdischarge adverse events (Forster et al., 2004) . Therefore, the successful discharge of older patient requires an uninterrupted and adequate help at home, as well as integrated services.
This analysis arises the question on the reasons of this drop in hospitalization rates of older people. It might be that, globally, the health status of the elderly has improved, leading to fewer hospitalizations, or that, before, many hospitalizations were inappropriate. But, the diminished rates could also be a sign of unmet needs and a lack of effective planning (Curran et al., 1992; Williams et al., 1992; Closs and Tierney, 1993) , which should include also a wider strategy of continuity of care (Jack et al., 2009b) . Continuity of care is recognized to be essential, particularly in chronic or complex diseases that require the involvement of several providers in different settings (Damiani et al., 2009) . It is widely recognized that continuity of care should be a major concern of health care systems , to guarantee better outcomes and higher health-care quality (Donaldson, 2001) . It has been highlighted that older patients are often left unprepared at discharge from hospital, and many are not aware of their discharge medications and cannot recall their main diagnoses (Makaryus and Friedman, 2005) . Furthermore, no preventive chronic care management programs, which have been shown to be effective in reducing hospital admission rates among the elderly (Hamar et al., 2011) , have been widely developed in Italy.
It should be mentioned that Italy identified the need of continuity of care strategies already in 1992, however, with few exceptions (Damiani et al., 2009 ), it has not been extensively implemented. Therefore, it is plausible that the needs of the older patients have been actually shifted toward family and informal caregivers, especially in Southern Italy, with the possible consequence, as it has been widely shown in other countries, of an overreliance on informal support (Congdon, 1990) , and lack of awareness to the individual needs of the most vulnerable (Klop et al., 1991) . It is likely that Italian families have served as safety nets for many of these patients, as it has occurred also in the USA (Experton et al., 1997) . In fact, during the examined ten-year period, the out of pocket payment per capita (in US$ PPP) increased in Italy from 428 to 533US$ (OECD Health Data, 2009) , and the number of domestic helper, employed privately by the families, has dramatically increased (Ministero del Lavoro, 2010). Private domestic helper took care in Italy in 2009 of 6.6% of the over-65, with a total cost for the families of more than 9 billion Euros (Ministero del Lavoro, 2010). Families are, therefore, more and more expected to bridge the gap from hospital to home with the consequent risk of unmet needs. This could mean that the decline in functional ability experienced by the elderly is simply shifted toward the families, and not toward nursing homes or home-care services, possibly leading to a significant increase in care being provided by family caregivers, mainly women, possibly leading the ones who work to leave the labor force to provide more informal care (Byung-Kwang et al., 2004) . In addition, relying mainly on informal family support means also that, in case of lack of a family -situation that is more and more common in Italy -health outcomes might be seriously affected (McClaran et al., 1996) .
The main limitation of this study is due to the fact that in the HSDs there is no information on the health status of the discharged person in terms of functional status and socio-economic resources, which are known to be among the main determinants of the need of long-term care. Moreover, no information at national level about the capacity of out-of-hospital services to absorb the demand of care (e.g. the waiting-time between the request of care and the provision of services) is available in Italy.
Therefore, our conclusions should be confirmed by future studies focussing especially on aspects like disability level and/or functional ability, as well as the diagnoses of the hospitalized, compared to the non-hospitalized elderly.
Nevertheless, to our knowledge, this is the first study in Italy, which, despite the lack of available data, seeks to analyze the relation between changes in hospitalization rates and availability of alternative services for the elderly. These results allow to draw some preliminary conclusions on the presence of unmet needs in Italy. In fact, the analysis of such a large database can give important indications on possible strength and weaknesses of health care systems, calling health care administrators to make their data samples, created for DRG calculation, widely accessible to researchers.
In conclusion, in Italy we observed a reduction in hospitalization rates, which has not been counterweighted by an increased offer of home care and/or nursing home services, but was mainly linked to a simple decrease in the supply of acute beds. The supply of services for the elderly should therefore be seen as a central economic and public health issue for the Italian health care system. Future studies should be directed at evaluating the health impact on older people that these changes might have caused.
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